We reinvestigated the rotational spectra of morpholine and N-deutero morpholine with the higher precision of microwave Fourier transform spectroscopy. The rotational, centrifugal, and nitrogen quadrupole coupling constants were improved and the deuterium quadrupole coupling constants determined.
Introduction
The microwave spectrum of morpholine, OC4H8N-H and OC4H8N -D was first investigated by Sloan and Kewley [1] , They attributed the assigned spectrum to a chair form with the hydrogen in an equatorial posi tion. They determined the 14N quadrupole coupling constants and the dipole moment. Later Filgueira, Fantoni, and Boggia [2] performed a centrifugal dis tortion analysis of the normal isotopomer.
We reinvestigated the spectra to improve the accu racy of the 14N quadrupole coupling constants and to determine the deuterium quadrupole constants of D bound to nitrogen by using microwave Fourier trans form (MWFT) spectroscopy [3] .
Experimental
We used commercial morpholine. The deuterated isotopomer was prepared by mixing 1 ml of morpho line with 4 ml of a 40% sodium deuterooxide (NaOD) solution in D20 (99 atom% D). After shaking this mixture for a few minutes in a separatory funnel two phases could be separated. The upper phase contain ing the N-deuterated morpholine was good enough to be used for our measurements without further purifi cations.
The spectra were recorded by our MWFT spec trometers from 4 to 18 GHz [4] [5] [6] was about 220 K, the pressure between 0.5 and 3 mTorr (0.1 to 0.4 Pa). The frequencies of the multi plet components were determined by a least squares fit of the time domain signal [7] to avoid overlapping effects. Parts of the measurements are given in Tables 1  and 2 . A complete list is available under number TN A 18 at the Universitätsbibliothek, Westring 400, D-2300 Kiel.
Analysis
We used the multiplet splittings of our measure ments (complete list) to determine the 14N quadrupole coupling constants by diagonalizing the hamiltonian matrix neglecting elements off diagonl in the angular momentum quantum number J (programme SUZIQS [8] ). For the deuterated isotopomer first order theory with the coupling scheme F1= J-\-Il and F = Fl + I2 was used [9] (programme Q2FIT/Q2SIM [10] ). The results are given in Table 3 . In addition a centrifugal distortion analysis with the S reduction of Watson for the IIF representation [11] was performed mainly to verify the assignment. The hypothetical center fre quencies v0 of the transitions we measured were calcu lated by the programme SUZIQS [8] . We included the lines given in Table 1 of [1] . To get the hypothetical center frequencies v0 of these transitions, the frequen cies were corrected by the splittings calculated in course of the hfs analysis. Because of the lower accu racy of the Stark measurements those transitions that do not agree with the calculated frequencies within the triplet standard deviation have not been used in the final fit. Table 4 gives typical correlation matrices for the analysis. Table 1 . Part of measured transitions of morpholine H equatorial. Experimental frequency of a component vobs, hfs splitting ^vhfs = vobs -v0, deviation of the hfs S analysis <5/lca|C-obs, hypothetical unsplit line v0, deviation of the centrifugal distortion analysis <5vcalc_obs. 
